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The MONTHLY WEATHEB REVIEW summarizes the current man- 
uscript data received from about 3,600 land stations in the 
United States and about 1,250 ocean vessels; it also gives the 
general results of the study of daily weather maps based on 
telegrams or cablegrams from about 200 North American and 
40 European, Asiatic, and oceanic stations. 

The hearty interest shown by all observers and’ conespon- 
dents is gratefully recognized. 

Acknowledgment is also made of the specific cooperation of 
the following chiefs of independent, local, or governmental 
services: R. F. Stupart, Esq., Director of the Meteorological 
Service of the Dominion of Canada; Senor Manuel E. Pastr,ana, 
Director of the Central Meteorological and Magnetic Observa- 
tory of Mexico; Camilo A. Gonzales, Director-General of Mexi- 
can Telegraphs; Capt. I. 5. Kimball, General Superintendent of 
the United States Life-Saving Service; Commandant Francisco 
S. Chaves, Director of the Meteorologioal Service of the Azores, 
Ponta Delgada, St. Michaels, Azores; W. N. Shaw, Esq., Director 
Meteorological Office, London; Maxwell Hall, Esq., Govern- 

ment Meteorologist, Kingston, Jamaica; Rev. L. Gangoiti, 
Director of the Meteorological Observatory of Belen College, 
Havana, Cuba; Luis G. y Carbonell, Director, Meteorologioal 
Service of Cuba, Havana, Cuba; Rev. Jose Algu6, S. J., Direc- 
tor of the Weather Bureau, Manila Central Observatory, Phil- 
ippines; Maj. Gen. M. A. Rykachef, Director of the Physical 
Central Observatory, St. Petersburg, Russia; Carl Ryder, 
Director, Danish Meteorological Institute, Copenhagen, Den- 
mark. 

As fa r  as practicable the time of the seventy-fifth meridian 
is used in the text of the MONWLY WEATHEU REVIEW. 

Barome$ric pressures, both at  land stations and on ocean 
vesrjels, whether station pressures or sea-level pressures, are 
reduced, or assumed to be reduced, to standard gravity, as well 
as corrected for all instrumental peculiarities, so that they 
express pressure in the standard international system of meas- 
ures, namely, by the height of an equivalent column of mer- 
cury at 32O Fahrenheit, under the standard force, i. e., apparent 
gravity a t  sea level and latitude 45O. 

FOREOASTS AND WARNINGS. 
By Prof. E. B. GAUEIOTT, in charge of Fo-t Division. 

As a rule temperatures were above ‘the December average, 
except in the Pacific States, and there was no cold weather of 
consequence, except a little in the Northwest at the end of the 
month. 

Precipitation was slightly in excess over portions of the 
Middle Atlantic States, but generally defioient elsewhere. 
There was a single heavy snow in the Middle Atlantic States, 
and over the middle and southern Rocky Mountain districts 
the snowfall was more abundant than usual at this season of 
the year. 

A disturbance that moved down the eastern slope of the 
Rocky Mountains on the 4th and Sth, turned northeastward 
after reaching the Texas Panhandle, moving as a long trough 
with two distinct centers that finally joined into a single severe 
storm over New England on the evening of the 7th. This 
storm was attended by general rains and snows over the east- 
ern half of the country and severe gales in the Lake region 
and the Middle and North Atlantic States. No cold followed, 
except in the South, where freezing temperatures were quite 
general on the morning of the Sth, except along the coast. 
Another storm appeared in British Columbia on the’gth, and 
reached New England on the 12th with greatly. increased de- 
velopment. This storm was attended by general rains and 
snows over the northern districts, bu t  was without high winds, 
and it was not followed by cold. There were several other 
quite general rain and snow periods, but none of marked char- 
acter until the last few’days of the month. A depression that 
appeared over extreme northwest British Columbia on the 
moining of the 28th moved across the northern portion of the 
country and reached the Canadian Maritime Provinces on the 
evening of the 31st. This storm was accompanied by moder- 
ate snows and rains and was followed in the Northwest by the 
only decided cold weather of the month. A moderate disturb- 
ance over Georgia on the morning of the 22d, in connection 
with a marked high area over Ontario, caused in the Middle 
Atlantic States the heavy snow incident to this type of pres- 
sure distribution. 
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Low pressure, with stormy weather, prevailed quite gener- 
ally over western Europe from the 8th to the 22d, inclusive, 
the unsettled weather continuing over Great Britain until the 
end of the month. Toward the end of the month there was 
a heavy fall of snow thruout the British Islands and over 
portions of France. -H. C. FrankmJfeM, Profeessor of Meteor- 

BOSTON FOREUAST DISTBIOT.* 
[New England.] 

ology. 

The month, as a whole, was exoeptionally pleasant for the 
aeason. The precipitation was generally near the average in 
Vermont and eastern Maine, and below in nearly all other 
parts of the district.. The temperatures were generally normal 
or slightly below in the northern, and above in the southern 
States. The snowfall was considerably below the average. 
At the end of the month the water in lakes and rivers was very 
low, and in Lake Champlain the lowest of record. General 
heavy rains are much needed in all sections of the dis- 
trict. 

Heavy gales swept the entire coast on the 6-7th, with’ wind 
velocities approaching hurricane force in all sections. Fortu- 
nately there was no loss and little damage to shipping, so far 
as known at this office. 

There were no storms without warnings.-J. W. Smith, Dis- 
trict Formaater. 

NEW OFZLEANS FOBEOAST DISTEIOT. 
[ L o u i e ,  Texas, Oklahoma, end Arkkeneee.] 

The weather during the month was abnormally warm and 
dry. No severe storm occurred along the Gulf coast and no 
warnings were issued. Cold-wave warnings. were issued gn a 
few dates for ,limited areas. The conditions on’ which the 
warnings were based diminished in intensity and as .a result 
some of the warnings were not verified. No cold waves oc- 
curred without warnings. Frosts in the sugar and trucking 
region were covered by timely warnings.-I. M. Ctine, District 
Forecaster. 
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LOUI~VILLE FOBEOAST DISTBIOT.* 
[Kemtuoky and Tenneeeee.] 

The first week and the last day of the month were quite cold, 
but the temperature was above normal during practically all 
the remainder of the month. The period 13-18th was excep- 
tionally warm, during which time maximum temperatures regis- 
tering between 60' and 70' were general. I n  eastern Ten- 
nessee the precipitation was somewhat above normal, but over 
the balance of Tennessee and Kentucky there was not much 
more than half the normal amount, altho well distributed in 
frequent showers. There was a good number of fair days and 
also of days with light rain. 

Exceptionally few general disturbances past over the dis- 
trict Of these only one or two were of any importance and 
even they were unattended by any severe stress of weather. 

Cold-wave warnings were issued on the 6th and the 30th for 
the cold weather following those dates.-F. J. Walz, District 
Forecaster. 

[Indiana, Illinois, Michigan, Wisconsin, Minnesota, Iowa, Missouri, 
North Dakota, South Dakota, Nebraska, Kansas, and Montana.] 

The month opened and closed with cold waves that covered 
the greater portion of the district. Ample warnings were 
given in each instance. During the 3d and 4th a barometric 
depression was attended by rain or snow from the lower Mis- 
souri Valley over the Ohio Valley and Lake region and was 
followed by a sharp fall in temperature. 

A depression from the southwest most the district during 
the 5th and 6thJ attended by high winds in north and rain or 
snow in south portions, and followed by a cold wave that car- 
ried the line of zero temperature over southern Iowa on the 
morning of the 7th. Warnings for the territory covered by 
the cold wave were issued on the 6th and the usual warnings 
for high winds were sent to upper Lake stations. 

From the 8th to 30th a succession of low areas over the 
northern portion of the district produced prevailing fair and 
warm weather, with frequent but not marked changes in tem- 
perature. During the afternoon and night of the 30th the 
temperature fell rapidly and continued low during the 31st. 
On Sunday, the 27th, announcement WM made that a change 
to colder was indicated and that a winter type of weather 
'would be experienced during the latter half of the week. 

Navigation on the Great Lakes closed for the season after 
the lath, and advisory warnings for high winds were issued 
only to open ports on Lake Michigan after that date.-E. B. 
Qarriott, Professor o j  Meteorology. 

DENVER FOWAST DISTBIOT.* 

[Wyoming, Colorado, Utah, New Mexico, and Arizona.] 
Except in the southern portions of New Mexico and Arizona 

the month was colder than normal, especially in western Colo- 
rado and southern Utah. At Modena and Flagstaff lower 
temperatures were recorded than in any preceding December, 
but in the greater part of the district the low mean tempera- 
ture was due to continued cool weather rather than to any 
very severe extremes. 

The precipitation was remarkably heavy in Arizona and 
southwestern Colorado, exceeding all previous records for De- 
cember at severd stations. I n  northern Utah and northwest- 
ern Wyoming, as well as in New Mexico, there was a consider- 
able deficiency. The more important storms of the month 
were of the southwestern type and were characteristically 
sluggish and erratic in movement-P. McDonough, Local Fore- 
Clu?t&. 

BAN FBANOISOO FOREOAST DISTRIOT.~ 
[California and Nevada.] 

As a whole the month was a cold, foggy period, with a 
marked deficiency in precipitation. Less than 50 per cent of 
the normal rainfall occurred. There were no prolonged rain 

ClHIOACtO FOBEOAST DISTEIClT. 

periods and, with the exception of five days at  the beginning 
of the month, rain was not recorded as lasting over forty-eight 
hours. I n  some respects the month resembled December, 1901. 
As a rule the low areas moved quickly across the northern por- 
tion of the Pacific slope. 

There was an unusual amount of tule fog in the Great Val- 
ley, with temperatures ranging from 32' to 38'. The high 
humidity, low temperature, and absence of sunshine resulted 
in generally disagreeable weather. In the southern portion 
of the State frosts were heavy and frequent. Numerous warn- 
ings were sent to orange growers, both north and south, and 
at many places temperatures of 26' and 28' occurred. Thru- 
out the long frost period no mistakes were made in forecasting. 

The month began with a depression on the southern coast, 
which moved slowly southeastward. Unsettled weather con- 
tinued until the 5th. A storm on the northern coast on the 
8th moved southward and was followed by quickly clearing 
weather. Subsequent disturbances on the northern coast 
moved rapidly eastward. 

There were no noteworthy failures in forecasting, except on 
December 16 a forecast of decidedly colder weather for Nevada 
wa0 not made.-dlexandw G. McAdie, Professor of Meteorology. 

PORTLAND, OREQ., FOREOUT DISTRIOT.~ 
[Oregon, Washington, and Idaho.] 

December in this district was cold, with less than the usual 
amount of precipitation. The most severe disturbance of the 
month made its appearance over western Washington on 
Christmas morning, and shortly afterwards caused a maximum 
wind velocity of 90 miles from the southwest a t  Tatoosh 
Island, and 72 miles from the south at  North Head, Wash. 
Another severe storm swept the district on the 12th, causing 
a wind velocity of 84 miles from the southweat at Tatoosh 
Island, Wash., and 74 miles from the south at  North Head, 
Wash. Besides these two storms there were three others of 
moderate intensity, and warnings were issued for all of them 
in time to be of benefit. 

A moderate cold spell prevailed from the 14th to the 22d, 
et which time the lowest temperatures of the month ocourrea. 
The principal periods with preoipitation were from the 7th to 
the 15th, and from the 20th to the 28th.-E. A. Be&, District 
Forecaster. 

RIVERS AND FLOODS. 
The MONTHLY WEATHER REVIEW for November, 1908, stated 

that at the close of the month a flood was in progress in the 
Neosho and Brkansas rivers, and also in the rivers of Oklahoma. 
These floods were caused by heavy rains that began about 
November 22, and continued with an interval of two days until 
November 30. The floods did not extend north of Iola, Kana., 
on the Neosho River. They began at that place on the eve- 
ning of the 29th, lasting put a day, with a crest stage of 9.6 
feet, 0.5 foot below flood stage, and it was about the middle of 
December before the flood waters past into the Mississippi. 
The following reports on this flood have been received: 

ARKbNHAS RIVER AND TRIBUTARIFS TO FORT SMITH, ARE. 
By L J. QUTARIE, in charge of the local 05ee of the Weather Bureau, Fort Smith, Ark. 

Beginning November 22, and continuing four days, frequent, 
heavy rains occurred thruout Oklahoma and southern Kansas. 
These rains, tho local, were sufficient to thoroly saturate the 
soil and to cause a slight rise in all the streams of the district. 
Little or no rain fell on the 26th and 27th, but during the sev- ' 
enty-two hours ending 8 a. m. of the 30th, from 1.6 to 6 inches 
fell over the entire district. Owing to the saturated condition 
of the soil the effect of these general and heavy rains was 
immediate, especially upon the Neosho River. Rises of from 

* Morning forecasts made at district center, night forecasts made at 
Washington, D. C. 

t Morning and night forecasts made at district center. 
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